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A. AUTHORIZATION/PURPOSE 

 

 As authorized by Charlie Wofford of Nexstar, a structural analysis was performed to investigate 

the adequacy of a 459’ Overall height Self Supporting tower in Spartanburg, South Carolina, to 

support specified equipment. 

 

 

B. TOWER HISTORY 

 

 The tower was originally designed and furnished in 2009 by Stainless.  The tower was designed 

in accordance with ANSI/TIA/EIA Standard 222-F for a wind speed rating of 100 mph with no 

ice, 87 mph with 1/2” of uniform radial ice, and 65 mph with radial ice thickness escalated from 

1” at the bottom to 3” at the top and on the top antenna, while supporting the following 

equipment:  

 

1. One (1) top mounted Dielectric THV-10A7/ VP-R 04 Channel 7 antenna fed with one (1) 

4-1/16” rigid line. 

2. One (1) future side mounted Dielectric TFU-28DSC-R 04 Channel 53 antenna without ice 

shield, fed with one (1) 3-1/8” rigid line and located near the tower top at approximately 

366’ COR.  

3. One (1) Dielectric TLS-V4-R at approximately 380’ level, fed with one (1) 3-1/8” rigid line.  

4. One (1) Microwave Radio Proscan antenna with radome and ice shield at the 360’ level, fed 

with one (1) 7/8” line and one (1) 5/8” control cable (Future). 

5. One (1) ERI SHPX 6AC6 FM antenna and ice shield at the 200’ level, fed with one (1) 3” 

flex (Future). 

6. One (1) Dielectric BFC2 2-bay FM antenna and ice shield at the 200’ level, fed with one (1) 

3” flex (Future). 

7. Two (2) Andrew KP6-21 6’ grid dishes with ice shields at the 100’ level and each fed with 

one (1) 7/8” line (Future). 

8. Two (2) Andrew PXL8-665 D 8’ dishes with ice shields at the 100’ level and each fed with 

two (2) EW64 line (Future). 

9. One (1) inside climbing ladder with safety device for the full height of the tower. 

10. One (1) lightning deterrent system. 

11. One (1) FAA red lighting system with circuits contained within one (1) 1” conduit for the 

full height of the tower. 

12. Rest platforms and walkways at all the light levels. 

 

 

Stainless has no record of any modifications to the tower since its original installation.  
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C. CONDITIONS INVESTIGATED 

 

The analysis was performed for the tower supporting equipment based upon the following 

sources: 

 

 Stainless Proposal P18_3735_001 dated 12/10/2018.  

 Emails from Mark Schaefer of Osborn Engineering, dated 1/14/2019, 1/16/2019, 

1/29/2019, 1/31/2019 and with details of proposed and existing equipment. 

 Mechanical specifications of the proposed top antenna contained in the file C-70520-3 

WSPA Ez Prop.pdf 

 Mechanical specifications of the proposed aux antenna contained in the file C-71266 

WSPA Aux Ez-Prop.pdf 

 

APPURTENANCE ELEVATION, ft. FEED LINES 

Dielectric THV-11A11/ CP-R 04 

(Proposed) 

(Replaces the existing THV-

10A7/VP-R 04) 

Tower top 
4-1/16” rigid 

(Existing, will be reused) 

Ice shield 

(to be removed/ relocated to 285’) 
388 -- 

Dielectric TLS-V4-R 

(to be removed) 
367 

3-1/8” rigid 

(to be removed) 

Ice shield 

(Proposed/ reuse the existing at 

388’) 

285 -- 

Dielectric TLS4-BB/ VP-R 

(Proposed) 
265 

3-1/8” rigid (Proposed) 

(Replaces the existing the 3-

1/8” rigid line going to 

367’) 

Inside Climbing ladder with safety 

device 

Full height of the 

tower 
3/8” safety cable 

FAA lighting system 
Full height of the 

tower 
1” conduit 

 

The tower cross section was based upon Stainless Mapping report 373502 dated 1/10/2019. The 

locations of the transmission lines are shown on Page A-2 of this Report.  Deviating from the 

line locations as shown may invalidate the results of this analysis. 

  

  

D. LOADS AND STRESSES 

 

 The analysis was performed using the following design parameters in accordance with the 2015 

IBC and ANSI/TIA 222-G-2005, Structural Standard for Antenna Supporting Structures and 

Antennas, including Addenda 1 & 2, dated 2007 and 2009 respectively. 
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 Risk Category II 

 115 mph ultimate design wind speed with no ice.  

 30 mph nominal wind speed with 3/4” design ice thickness.  

 Exposure Category B 

 Topography 5 (Flat topped hill, Crest=3200’, Base=2000’, L=1720, x=760) 

 0.28 earthquake spectral response acceleration at short periods (Ss) 

 Earthquake Site Class D 

 

 The ultimate design wind speed is converted to a nominal design wind speed for use in ANSI/TIA 

222-G based upon the following formula: 

  

  Vasd = Vult * (0.6)1/2 

   = 115 * (0.6)1/2 

   = 89 mph 

 

Seismic effects need not be considered as the value of Ss is less than 1.0 per Section 2.7.3 of 

ANSI/TIA 222-G.  Load and resistance factors used to evaluate the adequacy of the structure 

were in accordance with ANSI/TIA 222-G. 

 

 

E. METHOD OF ANALYSIS 

 

 The analysis was performed using tnxTower, a computerized program which idealizes the tower 

as a structure consisting of finite elements, and subjected to simultaneous transverse and axial 

loads. 

 

 

F. RESULTS 

 The results of the analysis show the following ratings:   

COMPONENT SECTION RATING % 

Tower Top -- 30 

Leg compression 

394 - 380 8 

380 – 350 41 

350 – 325 37 

325 – 295 38 

295 – 265 38 

265 – 235 42 

235 – 205 38 

205 – 175 38 

175 – 145 43 

145 – 115 42 

115 – 85 35 

85 – 57.5 39 
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57.5 – 27.5 45 

27.5 – 0 44 

Leg tension 

394 -380 21 

380 – 350 35 

350 – 325 41 

325 – 295 34 

295 – 265 34 

265 – 235 37 

235 – 205 38 

205 – 175 39 

175 – 145 58 

145 – 115 38 

115 – 85 39 

85 – 57.5 41 

57.5 – 27.5 45 

27.5 – 0 37 

Diagonals 

394 - 380 8 

380 – 350 26 

350 – 325 19 

325 – 295 26 

295 – 265 28 

265 – 235 36 

235 – 205 38 

205 – 175 54 

175 – 145 58 

145 – 115 58 

115 – 85 67 

85 – 57.5 77 

57.5 – 27.5 82 

27.5 – 0 65 

Horizontals 

394 - 380 11 
380 – 350 6 
350 – 325 18 
325 – 295 25 
295 – 265 17 
265 – 235 26 
235 – 205 36 
205 – 175 40 
175 – 145 35 
145 – 115 31 
115 – 85 35 
85 – 57.5 35 

57.5 – 27.5 37 
27.5 – 0 43 
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Secondary diagonals 

295 – 265 19 

265 – 235 22 

235 – 205 18 

205 – 175 20 

175 – 145 22 

145 – 115 24 

115 – 85 26 

85 – 57.5 28 

57.5 – 27.5 33 

27.5 – 0 35 

Secondary horizontals 

295 – 265 23 

265 – 235 28 

235 – 205 35 

205 – 175 37 

175 – 145 20 

145 – 115 24 

115 – 85 32 

85 – 57.5 38 

57.5 – 27.5 42 

27.5 – 0 46 

Foundations 
Download 36 

Uplift 41 

    

The rating is defined as the percentage of the component design capacity that is used up in 

supporting itself and the loading from the antennas and transmission lines under the design wind 

and ice loading conditions.  Ratings of up to 105% for tower members, and up to 110% for 

foundations are considered acceptable due to tolerances in calculating the applied loads on the 

tower and component design capacities. 

  

 

G. CONCLUSIONS AND RECOMMENDATIONS 

 

 Based on the preceding results, the following conclusion may be drawn: 

 

1. The tower supporting equipment as specified in Section C above is adequate to achieve an 

ultimate design wind speed of 115 mph with no ice and 30 mph nominal wind speed with 

3/4” design ice thickness in accordance with the 2015 IBC, and ANSI/TIA 222-G with the 

analysis parameters of Section D. 

 

2. The proposed tower top antenna was designed to maximize the allowable FCC overall height 

and so there is no room for an additional adaptor. The antenna manufacturer shall be 

responsible to match the existing bolt pattern on the tower structure. Stainless shall not be 

responsible for any fit-up issues. 
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H. PROVISIONS OF ANALYSIS 

 

 The analysis performed and the conclusions contained herein are based on the assumption that 

the tower has been properly installed and maintained, including, but not limited to the following: 

 

  1. Proper alignment and plumbness. 

  2. Correct guy tensions. 

  3. Correct bolt tightness. 

  4. No significant deterioration or damage to any component. 

 

 Furthermore, the information and conclusions contained in this Report were determined by 

application of the current "state-of-the-arts" engineering and analysis procedures and formulae, 

and Stainless assumes no obligations to revise any of the information or conclusions contained 

in this Report in the event that such engineering and analysis procedures and formulae are 

hereafter modified or revised.  In addition, under no circumstances will Stainless have any 

obligation or responsibility whatsoever for or on account of consequential or incidental damages 

sustained by any person, firm or organization as a result of any information or conclusions 

contained in the Report, and the maximum liability of Stainless, if any, pursuant to this Report 

shall be limited to the total funds actually received by Stainless for preparation of this Report. 

 

 Customer has requested Stainless to prepare and submit to Customer an engineering analysis 

with respect to the Subject Tower and has further requested Stainless to make appropriate 

recommendations regarding suggested structural modifications and changes to the Subject 

Tower.  In making such request of Stainless, Customer has informed Stainless that Customer will 

make a determination as to whether or not to implement any of the changes or modifications 

which may be suggested by Stainless and that Customer will have any such changes or 

modifications made by riggers, erectors and other subcontractors of Customer's choice. 

 

 Customer hereby agrees and acknowledges that Stainless shall have no liability whatsoever to 

Customer or to others for any work or services performed by any persons other than Stainless in 

connection with the implementation of any structural changes or modifications recommended by 

Stainless including but not limited to any services rendered for Customer or for others by riggers, 

erectors or other subcontractors.  Customer acknowledges and agrees that any riggers, erectors 

or subcontractors retained or employed by Customer shall be solely responsible to Customer and 

to others for the quality of work performed by them and that Stainless shall have no liability or 

responsibility whatsoever as a result of any negligence or breach of contract by any such rigger, 

erector or subcontractor. 

 



                     Tower Engineers                     

 STAINLESS 

 100 West Main Street, Suite 400 

 Lansdale, PA - 19446 
 Phone: 215-372-1378 

 FAX:  

Job: 
373501 Spartanburg, SC

 Project: 459' Overall height Stainless Self Supporting Tower
 Client:  Nexstar  Drawn by: CD  App'd: 

 Code:  TIA-222-G  Date: 02/08/19  Scale:  NTS 
 Path: 

\\192.168.4.90\Project\373501\eng\tnxTower\373501.eri
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TOWER DESIGN NOTES

1.   Tower designed for Exposure B to the TIA-222-G Standard.
2.   Tower designed for a 89 mph basic wind in accordance with the TIA-222-G Standard.
3.   Tower is also designed for a 30 mph basic wind with 0.75 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Structure Class II.
6.   Topographic Category 5 with Crest Height of 1200.00 ft
7.   64.00 ft THV-11A11/CP-R O4 (Proposed) is included for load transfer only.




